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(54) Title: A PAPER MACHINE FOR MANUFACTURING A WEB OF SOFT CREPE PAPER 



(57) Ahatract 

A paper machine far rnanuficarrJng a web of soft crepe paper, conrpriiing a wet end (1) having at leaif one fornring wiro (4) for 
foraging and supporting a web C7X and a drying iccdcn (2) with a tirrough drying machine (13), a drying cylinder (17) «nd a perforated belt 
(19) tunning around & thxeugb-Wow cylinder erf the through drying machine and a Transfer roll (21) at the drying cylinder, The web running 
through the through drying machine befog exposed to drying air after its tnnifer from tho rormlng wire, Aiaxjrding to the Invention the 
belt (19) and the web (7) move from the tttrough drying machine 03) to the drying cylinder (17) fn a run tot la ftee tarn mechanical 
means which would compreai the web, whereby In arid run to surface of the web which la exposed to the drying air fticea away from the 
belt and remain* Ace train contact with such means up to the drying cylinder. 
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A pwpar mucins* for marmf arftitrlnrr a web of 3 n*<fc reran* 
paper 

The present invention relates to a paper machine for 
5 manufacturing a web of soft crape paper, comprising a wet 
end having at least one forming wire for forming and 
supporting a web, and a drying section comprising a 
through drying machine having a housing with a chamber 
for drying air r a cylinder rotatably loumalled in the 

10 housing and having a perforated shell for the drying air 
to blow through; a drying cylinder; and a perforated belt 
of wire type which is arranged to run in a loop around a 
plurality of rolls, around said through-blow cylinder and 
around a transfer roll forming a nip with the drying 

15 cylinder, said belt running in contact wi1=h the forming 
wire in a transition zone having transfer means for 
transferring the web from the forming wire to the belt, 
and said web being arranged to run, with the aid of the 
belt, through the through drying machine with one surface 

20 exposed to the drying air in said chamber. 

It is known to utilize through drying in the manufacture 
of soft crepe paper in order to pre-dry the web without 
compressing it- Through drying is effected using a 
25 through drying machine based on two different techniques, 
said through drying machine having a cylinder with 
perforated shell around which the web runs accompanied by 
a perforated belt of wire type. According to one 
technique air is pressed and/or sucked from outside and 
30 into the through-blow cylinder- in the other technique 
1 air is pressed and/or euaked in the other direction, i.e. 
from the inside and out through the through-blow 
cylinder. 

35 Solutions have been suggested for the p from the inside 
and out" technique, see US-3,303, 576, US-4,036,684 and 
US-5, 274,930 (Figure 3B), for example, wherein after its 
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removal from the forming unit and up to the drying 
cylinder or a transfer roll beside it, the wire-supported 
web is not subjected to any compression by guide rolls. 
However, the wire running outside the web in the through 
5 drying machine rosy have a certain compressive action on 
the web* Due to the pressure drop that occurs through the 
web and the wire, the web is lifted from the through-blow 
cylinder so that the normal pressure between this and the 
web becomes extremely low,, However, lifting the web from 

10 the through-blow cylinder gives rise to loss of drying 
air since, instead of passing straight through the web, 
the drying air flows out to the sides through the gap 
formed when the web is lifted from the through-blow 
cylinder . Besides these losses of drying air, the method 

15 results in uneven drying of the web seen in cross 

section. In order to reduce the losses of drying air 
disappearing from the side edges of the web, the velocity 
of the air which is to pass through the web must be 
limited. The through drying machine thus has limited 

20 drying effect, and also limited usefulness as regards the 
type of pulp farmed to a web with sufficient permeability 
to air for the through drying machine with reduced 
effect , 

25 Solutions for the 11 from the outside and in* technique 
have been proposed, see US~3,812,000 and US-3, 821,068, 
for example, in which the web runs through the through 
drying machine with one surface being exposed to the 
drying air. The web carried by the wire reaches the 

30 drying cylinder via guide rolls, the surface of the web 
exposed to drying air being in contact with the guide 
rolls, while at the same time the wire everts a pressure 
on the web so that it is compressed in an undesirable 
manner. Since the web is in direat contact with said 

35 guide rolls, thare is a risk' of fibres adhering to them, 
thereby causing fibre losses and the web being damaged by 
accumulations of fibres that have gradually collected on 
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the guide roUs. The guide rolls must therefore be 
cleaned. An arrangement with guide rolls entails 
« Increased costs and requires space, which Increases the 

total space requirement for the paper machine. 
5 US-5,274,930 (Figures 2 and 3A) also proposes drying air 
being blown through from the put side to the inside, 
however, it must first pass through the wire covering the 
web which results In considerably poorer drying effect 
due to restricted air temperature in comparison with a 

10 web having one side exposed to the drying air as 

described in US-3, 812, 000, where ^vsry small surface unit 
is in prolonged contact with drying air as the web passes 
through the through drying machine* Furthermore , the wire 
carrying the web must be passed around guide rolls up to 

15 the drying cylinders. As mentioned earlier, an 

arrangement with guide rolls involves increased costs and 
requires space, thereby increasing the total space 
requirement of the paper machine. Although the web is not 
compressed in this case, when it passes over the guide 

20 rolls on the outside of the wire, it is still subjected 
to compression when it passes through the through drying 
machine due to The pressure exerted by the wire on the 
web during its movement around the through-blow cylinder 
end this pressure increases since the drying air acta 

25 directly on the wire. 

The object of the present invention is -to eliminate the 
problems mentioned above and provide a paper machine for 
manuf acturing a web of soft crepe paper which is not 
30 subjected to any compression from its transfer from the 
forming wire up to the drying cylinder. 

The paper machine according to the invention is 
characterized in that the belt and the web carried by the 
35 belt are arranged to move from the through drying machine 
to the drying cylinder in a run that is free from 
mechanical means which would compress the web, whereby in 
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this run -the surface of -the web which Is exposed to 
drying air faces away from the belt and remains free from 
contact with such mechanical means up to the drying 
cylinder. 

5 

The invention will be further explained in the following 
with reference to the accompanying drawings in which 

Figure 1 shows schematically a paper machine for 
10 manufacturing a web of soft crepe paper in accordance 
with the Invention „ 

Figure 1 shows schematically parte of a conventional 
paper machine suitable for manufacturing a web of soft 

15 crepe paper such as tissue and other sanitary paper 

products. The paper machine shown is a twin wire former 
and comprises a wet end 1 and a drying section 2. The wet 
end comprises a headbox 3, a movable supporting forming 
wire 4, a movable covering forming wire 5 and a forming 

20 cylinder 6 which may be perforated and provided with 

suction means* The forming cylinder 6 may alternatively 
be smooth. The headbox 3 shown delivers a multi-layer yet 
of stock between the two movable forming wires 4, 5 in 
order to form a web 7 by dewatering the stock. 

25 Alternatively a headbox 3 may be used which delivers a 

single-layer yet of stock. The two forming wires 4, 5 run 
together over the forming cylinder 6 and then in 
individual Loops over a plurality of rolls arranged to 
drive, guide, direct and tension the supporting forming 

30 wire 4 and . the covering f oxuiing wire 5 . The rolls forming 

1 the loop of the covering forming wire 5 comprise a breast 
roll 8 and a guide roll 9, which may be designated as a 
nose roll, located a short distance after the forming 
cylinder 6, The covering forming wire S leaves the 

35 supporting forming wire 4 and the web 7 when it passes 

around the nose roll 9, whereby' the web 7 is retained on 
the supporting forming wire 4 with the aid of a transfer 
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auction box 10 or some other transfer means located 
between the forming cylinder 6 end the nose roll 9. The 
supporting forming wire 4 continues to the drying section 
2 where its direction of movement Is altered first around 
an upper guide roll 11 end then around a lower guide rail 
12. 

The drying section 2 comprises 9 through drying machine 
13 having a trough-like housing 16 with a chamber 24 for 
drying air* The through drying machine 13 has also a 
cylinder 14 rotatably jaurnalled in the housing 16, said 
cylinder having a perforated shell IS for the drying air 
to blow through. Drying air having a predetermined 
temperature is supplied to the chamber 24 to be forced 
from the outside, through to the inside of the 
through-blow cylinder 14, the used air being withdrawn 
therefrom in suitable manner. The drying section 2 also 
includes a drying cylinder 17 having relatively large 
diameter and a smooth envelope surface. The drying 
cylinder 17 , preferably a Yankee cylinder, is covered by 
a hood (not shown), from which hot air is blown at high 
speed towards the web 7. The web is creped off the Yankee 
cylinder 17 wirh the aid of a doctor blade 18 to obtain 
the desired oreping, after which the finished, creped web 
7 is wound onto a reel (not shown). The drying section 2 
also includes an endless , perforated belt 19, pervious to 
air and liquid, arranged upstream of the Yankee cylinder 
and running in a loop around a plurality of rolls 20, the 
through-blow cylinder 14 of the through drying machine 13 
and a transfer roll 21, which presses against the Yankee 
cylinder 17 and is provided with suction means (not 
shown) in order to dewaxer the web 7 before it comes into 
contact with the Yankee cylinder 17, 


35 


Following the transfer roll 21 are two cleaning boxes 22 
in order to clean the belt 19. The belt 19 encounters the 
supporting forming wire 4 after the upper guide roll 11 
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and leaves ±t before the lower guide roll 12 sp that a 
transition aone is formed therebetween whieh includes a 
transfer suction box 23 arranged in the loop of the belt r 
19 - During this run the web 7 ia transferred from the 
5 fonjaing wire 4 to the belt 19 with the aid of the * 
transfer auction box 23. 

In the embodiment shown the belt 19, and thus the web 7, 
moves in a linear run from through-blow cylinder 14 to 

10 Yankee cylinder 17, The web 7 and belt 19 also move in a 
linear run from the transfer suction boat 23 up to the 
thr6ugh-blow cylinder 14* If desired, guide rolls may be 
arranged both before and after the through drying machine 
13 in the loop of the belt 19. The guides rolls deflect 

15 suitably at a small angle the direction of the belt 19 
depending on the location of the through drying machine 
13 in relation to the drying cylinder 17 and transfer 
suction box 23 . Thanks to the unique placing of the 
through drying machine 13 in relation to the drying 

20 cylinder 17, euch guide rolls, which wpuld make the 
arrangement more expensive p are in most cases 
unnecessary. It is important, however , that in both 
embodiments (with and without guide rolls, respectively) 
one and the same surface of the web is free from contact 

25 with any mechanical means from the transition point 23 
right up to the drying cylinder 17 and that the web is 
not subjected to any compression during this travel* 

The through drying machine 13 is located below and to the 
30 side of the drying qyl index 17 ao that the upper 
' horizontal tangent Tl of the through-blow cylinder 14 is 
located below the lower horizontal tangent T2 of the 
drying cylinder 17 and so that the distance A between two 
vertical lines VI f V2 intersecting the through-blow 
35 cylinder 14 and the drying cylinder 17 centrally is about 
0-1 .2, preferably about 0,4-0.8 times the combined length 
of the radii of said cylinders 14, 17. The distance B 
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between said two tangents Tl, E2 is suitably at least 
about 0-2, preferably at least 0,5 times the radius of 
the through-blow cylinder. Most preferably the 
last-mentioned distance B is about 0.8-1.2 timea the 
5 radius of the through-blow cylinder* 

The invention has been described in conjunction with a 
twin wire former. However, it can of course also be 
utilised on a fourdrlnler wire or breast-roll former. 
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1. A paper machine for manufacturing a web of soft 
or^pe paper , comprising a wet end (1) having at least one 
forming wire (4) for forming and supporting a web (7), 
and a drying section (2) comprising a through drying 
machine (13) having a housing (16) with a chamber (16) 
for drying aix, a cylinder (14) rotatably Journalled in 
the housing (16) and having a perforated shell (15) for 
the drying air to blow through; a drying cylinder (17); 
and a perforated belt (19) of wire type which is arranged 
to run in a loop around a plurality of rolls (20), around 
said through-blow cylinder (14) and around a transfer 
roll (21) forming a nip with the drying cylinder (17), 
said belt ( 19 ) running in contact with the £ orming wire 
(4) in a transition zone having transfer means (23) for 
transferring the web (7) from the forming wire (4) to the 
belt (19), and the web being arranged to run, with the 
aid of the bait (19), through the through drying machine 
(13) with one surface exposed to the drying air in said 
chamber (16), characterized in that the belt (19) and the 
web (7) carried thereon are arranged to move from the 
through drying machine (13) to the drying cylinder (17) 

in a run that is free from mechanical means which would 
compress the web (7), whereby in said run the surface of 
the web (7) which is exposed to drying air faces away 
from the belt (19) and remains free from contact with 
such mechanical means up to the drying cylinder (17), 

2. A paper machine as claimed in claim 1, characterized 
in that the through drying machine (13) is located below 
and to the side of the drying cylinder (17) so that an 
upper horizontal tangent (Tl) of the through-blow 
cylinder (14) is located below a lower horizontal tangent 
(T2) of the drying cylinder (17) and so tbat the distance 
(A) between two vertical lines (VI, V2) intersecting the 
centra of the through-blow cylinder (14) and the drying 


7. SEP. 2001 10:26 VPT ABT.ZJ DR. LINDEN NR. 704 S. 31/34 


WO 97/03247 



cylinder (17) is about 0-1.2, preferably about 0*4-0.8 
times the combined length of the radii of said cylinders 
(14, 17). 


3. A paper machine as claimed in claim 2, characterised 
in that the distance (B) between said two tangents 

<T1, 92) is at least about 0,2, preferably at least about 
0.5 time© the radius of the through-blow cylinder (14) 
and most preferably about 0.8-1.2 times said radius. 

4. A paper machine as claimed in any of claims 1-3, 
characterized in that the belt (19) and the web (7) move 
in a linear run from the through-blow cylinder (14) to 
the drying cylinder (17), 

5. A paper machine as claimed in claim 4, characterized 
in that the belt (19) and the web (7) also move in a 
linear run from said transition zone (23) to the 
through-blow cylinder (14). 
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